MHCII molecules bind peptides within the cleft through a series of conserved hydrogen-bonds between the DR1 α/β helices and the peptide backbone and by stable interactions between peptide side-chains and anchor pockets. (A) A hydrogen-bond network (dashed lines), that is conserved throughout all MHCIIs, forms between the peptide main chain and α-helical DR1 α/β residues within the peptide binding cleft (top view). Hydrogen-bonds are formed by main chain DR1 α51 and α53 amino acid residues and by DR1 sidechains at all other residues. The HLA-DM binding site on DR1α chain is labeled in green. (B) Major anchor pockets (mesh) within the binding cleft of the HLA-DR1 complex (sliced side view). The anchor pockets vary in size and chemical properties which defines its preference for peptide residues. The pockets are Nterminally centered on the P1 amino acid position and sequentially labeled (P-1 on left and P2 on right of P1). Occupancy of the pockets defines the peptide amino acid position P1, P4, P6, P7, and P9. DR1 binding cleft is shown in ribbon diagram (DRα yellow, DRβ gray) bound with a hemagglutinin (HA) peptide shown in stick representation (main chain in A, sidechains in B). Figures were generated with PyMOL (Schrödinger, LLC) using PDB ID 1DLH.
The law of mass action defines non-linear ordinary differential equations for the rate of change of reactants in reaction scheme (A):
(1)
(3)
At steady-state equilibrium:
Insertion of (2) into (7) after rearrangement yields (8) Insertion of (5) and (6) into (8) after rearrangement yields (9) Note that (k off + k cat )/k on = K M , therefore (9) becomes, 
Inserting (3) and (13) into (4) results in
Utilizing the steady-state approximation and solving for k obs yields 
